Condition Optimization and General Procedure for the Synthesis of
Thiochromenones.
Condition Optimization
In our preliminary investigation, 1-bromo-2-fluorobenzene (1a) and phenylacetylene (2a) reacted with tert-butyl isocyanide utilizing Pd(OAc)2 and DPEPhos as the catalysts in dimethyl sulfoxide (DMSO) at 100 °C for 2 h under argon.
Subsequently, the Na2S•9H2O was added in the same system for 2 h, followed by hydrochloric acid hydrolysis for 8 h. To our delight, the desired product 2-phenyl-4H-thiochromen-4-one (3a) was produced in 28% yield (Table 1 , entry 1).
Solvent screening revealed that DMF appeared as the optimal solvent (Table 1, entries 2 and 3). Higher temperature gave a lower yield ( 1-bromo-2-fluorobenzene could not be converted totally. Fortunately, side reaction of phenylacetylene was controlled by reducing the amount of phenylacetylene (Table   1 , entries 5-9). Then, the amount of base for the activity of the reaction was examined. To our delight, the yield was improved to 74% when decreasing the amount of Cs2CO3 to 0.8 equiv ( Therefore, using Pd(OAc)2 and DPEPhos as the catalyst system, Cs2CO3 (0.8 equiv) as base, Na2S•9H2O as sulfur source in DMF at 100 °C was selected as the optimal reaction condition. Then, oxalic acid hydrolysis could make the generation of thiochromone-4-one (3a) in high yield (Table 1 , entry 18). In a 15 mL sealed tube equipped with a magnetic stirring bar were added 1 (1 mmol), 2 (0.8 mmol), tert-butyl isocyanide (1.2 mmol, 136 μL), Pd(OAc)2 (0.03 mmol, 7 mg), DPEPhos (0.06 mmol, 32 mg), Cs2CO3 (0.8 mmol, 261 mg), and anhydrous DMF (2.0 mL). The tube was purged with argon, and the contents were stirred at 100 °C for 2 h. Then Na2S9H2O (1.2 mmol, 240 mg) was added for 2 h. After reaction completion, the mixture was filtered through a pad of Celite, and DMF was removed by a vacuum.
The combined filtrates were refluxed in THF (15 mL) and oxalic acid (1 M, 3 mL) for 8 h. The solvents were removed under reduced pressure, then poured into brine (20 mL) and extracted by ethyl acetate (3 × 30 mL). The combined organic layers were dried (Na2SO4) and evaporated. The residue was purified on a silica gel column using petroleum ether/ethyl acetate as the eluent to give the pure target product. Hz, 1H), 7.65 (dd, J = 14.6, 7.7 Hz, 4H), 7.55 (t, J = 7.4 Hz, 1H), 7.34 (d, J = 7.9 Hz, 2H), 7.25 (s, 1H), 2.73 (q, J = 7.5 Hz, 2H), 1.29 (t, J = 7.6 Hz, 3H). 13 3058, 1612, 1586, 1322, 1099, 858, 822, 750, 734, 690 
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